Searching PAJ 



0ttt>T AVAILABLE COPY 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 06-196525 
(43)Date of publication of application : 15.07.1994 



1 

(51)Int.CI. 




H01L 21/60 




i 

(21 Application number 


04-344210 


(71)Applicant 


. KAWASAKI STEEL CORP 


(22)Date of filing : 


24.12.1992 


(72)Inventor : 


HONDA YOSHIAKI 








ARIYOSHI RYUJI 



r 



(54) STRUCTURE OF BONDING PAD 

(57)Abstract: 

PURPOSE: To restrain generation of particles caused by 
tungsten residue, and prevent exfoliation from a 
substratum, by constituting connection holes between 
metal and metal of a bonding pad or between metal and 
poly silicon, as the arrangement of many slits or small 
holes. 

CONSTITUTION: Connection holes between an upper 
layer metal pad 4 and the lower layer metal pad 5 of the 
bonding pad part of an integrated circuit or between the 
metal pad 5 and a poly silicon pad 6 are constituted as 
the arrangement wherein many small holes 13 are 
dispersed. The width of the hole 13 is completely filled 
with tungsten. The upper layer metal 4 is connected with 
the lower layer metal 5 via the connection holes. 
Thereby generation of particles caused by tungsten 
residue can be restrained, and the resistance to pad 
exfoliation can be improved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Structure of the bonding pad characterized by forming the connection hole between 
the upper metal of the bonding pad of an integrated circuit, and lower layer metal, or between 
metal and polish recon according to the array which the array of many slits or many holes 
distributed. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of a bonding pad. 
[0002] 

[Description of the Prior Art] The conventional bonding pad had the common structure of 
opening a single big hole in an interlayer insulation film 2, and connecting the upper metal pad 4, 
the lower layer metal pad 5 or the lower layer metal pad 5, and the polish recon (polycide) pad 6 
to it, as were shown in drawing 7 , and shown in the thing which consists of only metal pads 4 of 
the maximum upper layer which formed the interlayer insulation film 2 on field oxide 1, and was 
formed on it, or drawing 8 . In addition, in drawing 7 and drawing 8 , 3 is the passivation film. 
[0003] 

[Problem(s) to be Solved by the Invention] With the structure of drawing 7 , it was easy to 
produce peeling in the interlayer insulation film 2 of a substrate, and the interface of the metal 
pad 4, and, for this reason, there was a trouble that the assembly yield might be reduced among 
the conventional techniques. Especially, in the case of the laminating metal structure using the 
barrier metal of a refractory metal system etc., the problem on which a bonding pad separates 
was remarkable. 

[0004] When the hole was opened in the interlayer insulation film 2 like drawing 8 among the 
conventional techniques and the upper metal pad 4, the lower layer metal pad 5, and the polish 
recon (polycide) pad 6 further used for wiring of the gate ingredient of the lowest layer were 
connected, the reinforcement to said peeling improved. However, it came to use blanket 
tungsten CVD / etchback technique for the pad of a contact hole and a beer hall, and the 
trouble described below occurred in recent years. That is, like the connection hole between the 
metal pad of the bonding pad section, and a metal pad, or between a metal pad and a polish 
recon pad, in the big aperture, the tungsten residue 9 as shown in the side attachment wall of 
the aperture 7 behind tungsten etchback at drawin g 9 occurred, and the trouble that this residue 
9 served as a needlelike tungsten foreign matter (particle), and polluted a line newly arose while 
having been a process. 

[0005] This invention does not have generating of particle, when using the hole pad by Tungsten 
CVD for manufacture of LSI, and it aims at offering the structure of a bonding pad of moreover 
being hard to separate from a substrate. 
[0006] 

[Means for Solving the Problem] This invention is the structure of the bonding pad characterized 
by forming the connection hole between the bonding pad section upper metal pad of an 
integrated circuit, and a lower layer metal pad, or between a metal pad and a polish recon pad 
according to the array which many slits or many holes distributed, in order to solve said trouble. 
[0007] In this case, extent thoroughly embedded with blanket tungsten CVD / etchback 
technique, i.e., set it as about 1.5 micrometers or less, is usually suitable for the width of face of 
a slit, or the path of a hole. It is the example for which the slit 1 1 of a large number which 
drawing 1 arranges in parallel, and drawin g 2 arranged the grid-like slit 1 2, and drawin g 3 arranged 
many stomata 1 3. Moreover, drawing 5 is the frame-like slit 1 4 and drawin g 6 is the example of 
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the rectangle-like hole 15. The mimetic diagram of the sectional view of the bonding pad of 
drawing 3 is shown in drawing 4 . Drawing 4 is the example of two-layer metal / one-layer polish 
recon wiring. 
[0008] 

[Function] the slit of the width method of extent which is thoroughly embedded with a tungsten 
not in the connection hole by the conventional single big hole but in the connection hole of the 
bonding pad section according to this invention — or since it was made the array which many 
stomata of a comparable dimension distributed, generating of the particle by tungsten residue is 
lost. 

[0009] Moreover, since polish recon (polycide) was connected with the upper metal, lower layer 
metal, or metal through said connection hole, the reinforcement to pad peeling improves and the 
assembly yield improves. 
[0010] 

[Example] In order to test the effectiveness by this invention, the pattern which raises to below 
as a connection hole between the metal of a bonding pad and metal and between metal and 
polish recon (polycide) was prepared, and the sample of one-layer polish recon and two-layer 
metal wiring was made as an experiment. 

(Pattern A):aperture: — 0.8 micrometers and pitch:2micrometer ( drawing 3 ) of a hole 
(Pattern B):aperture: — 0.8 micrometers and pitch:5micrometer ( drawing 3 ) of a hole 
(Pattern C):aperture: — 0.8 micrometers and pitch:10micrometer ( drawin g 3 ) of a hole 
(Pattern D):slit width: — 0.8 micrometers and the pitch:4-micrometer parallel array ( drawing 1 ) 
of a slit 

(Pattern E):aperture: — 0.8 micrometers and the pitch:10-micrometer parallel array ( drawing 1 ) 
of a hole 

(Pattern F):aperture: — 0.8 micrometers and the pitch:10-micrometer grid-like array ( drawing 
2 ) of a hole 

The sample of the conventional pad structure shown in drawing 7 for a comparison was 
prepared. 

[0011] Wirebonding was performed under certain conditions using aluminum wire. The example as 
a result of a wire pull test is shown in drawing 10 . Each sample was examined with 90 wires. A 
vertical shaft shows wire pull reinforcement. Compared with structure, wire pull reinforcement of 
bonding pad structure [ each ] by this invention is improving conventionally. The results of the 
pattern which made the connection hole the array of a slit especially were good. All the defect 
modes of a sample with good results are the defects by the side of wires, such as a neck piece, 
and there was no bonding pad peeling. 

[0012] Moreover, generating of the particle by tungsten residue was not observed in the middle 
of the sample prototype. In addition, if the connection hole which consists of slits other than the 
pattern which raised to said example, and an array of a stoma is used, it is clear that the same 
effectiveness is acquired. 
[0013] 

[Effect of the Invention] Since this invention made the connection hole between the metal of a 
bonding pad, and metal, or between metal and polish recon (polycide) many slits or the array of a 
stoma, it does not have generating of the particle according to tungsten residue in the middle of 
a process. Moreover, since it connected from the maximum upper metal to polish recon, the 
reinforcement to bonding peeling also improved. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the top view of the example of this invention. 
[Drawin g 2] It is the top view of the example of this invention. 
[Drawin g 3] It is the top view of the example of this invention. 
[Drawing 4] It is the cross section of an example of this invention. 
[Drawing 5] It is the top view of the example of this invention. 
[Drawin g 6] It is the top view of the example of this invention. 
[Drawin g 7] It is the cross section of pad structure conventionally. 
[Drawing 8] It is the cross section of pad structure conventionally. 
[ Drawin g 9] It is the cross section of tungsten residue. 
[Drawin g 10 ] It is drawing showing the effectiveness of this invention. 
[Description of Notations] 

1 Field Oxide 

2 Interlayer Insulation Film 

3 PASSHI **-SHON Film 

4 Metal Pad 

5 Metal Pad 

6 Polish Recon (Polycide) Pad 

7 Connection Hole (Former) 

8 Barrier Metal (Tungsten Adhesion Layer) 

9 Tungsten Residue 
11, 12, 14 Slit 

13 15 Hole 
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